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(57) Abstract: 

PURPOSE: An integrated circuit capable of 
performing a data read operation and a data write 
operation at the same time and its method are 
provided to increase an operating frequency of a 
clock signal. 

CONSTITUTION: According to the integrated circuit 
(200) where an input port and an output port are 
separated and a write address(WADD) and a read 
address(RADD) are inputted during one period of a 
clock signal, memory blocks(MB1 ,MB2,MB3,MB4) 

comprise a plurality of sub memory blocks respectively. Cache memory blocks(CMB1 ,CMB2,CMB3,CMB4) 
correspond to the memory blocks. And a tag memory control part(210) reads data stored in the memory 
blocks or the cache memory blocks or writes data to the memory blocks or the cache memory blocks in 
response to the write address or the read address. 
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S 1TS= S3 Sl^CHI 2££Aj, ^o] SgS* 5i7f geiS g5» SSM SiOiAl QI0IE1 §2? 
21 7IEJ 5*01 SAiOfl ^*JS £ °i™ 23 SI3 2 S2M &*} 201 D. 

2«Mef§7KN ^synchronous RAM)£ *RJS| DldlEi E£ 7J£i CflOIB § CHE 5> 

OIS-CB0IE1© g (double data rate RAM £3 OWSt-ftfe 1 * (HIWDfCh QtOIEiS 'S£fel££JW Dfl 
0IE+ 2HH 151 A|£Q. 3EU4 SIS*5i2! MSSI QI0|E4°J 010I&I2J M0I,*1U 

3 5!a -fiSKti Ol^tiiSQ. EJ§^ SB(cownon l/0)g OlSbKf «Q|E{2|-. §c?0| 

MDie ^ £71 Ufl^Oti LUOIEiq ^E>^2> ^E^?K^i at* 

HSU WH3 3*12] Qi35(band«iath)GI SfiA|B2A|, ; S« 5M(separate .l/0)g Mgthb 

■«ggO|"fll55L|Il S4Q. ^, OlOIEl^ sqif ^qoi ^t£32£ 90|.ft 4^ SJEH ^ SB £^ 201 
3J0ID. SSaS 331- 2^ 3# 7£! BflSEI g*J£j £r £71 LHOil 3S(Vead 

cominand)i!r ^£ CHEa:*( read address), 712 SSfwrite command)SK 7IS 01 EH£ (write, address) S 
712! miOIEI (write data)g'25 Si£-H£ S*!" -'^u^g §71*AliJ * 2iD. 

~iaLh gas SMI Dfl2a SWiaE SUi°l g» £71 LHMAI = g 98'Crttd 

cbmmand)2K CHEefl'^Cread address), 7|£| gg(write com»and)2l ?|E CH£&fl^(write address) a 
7|S MO|Et<wr.ite data)g 4=d*r^ 2^, 712 €*!01 Sif?j §§1 £71 LHOfl 4tS£171 SI 

^aoiaai: w *E:-.aa2| ^wf-g^si .tr ??i moo ^ : a ^aoiot ores 

: £0£7r *.E-.E|e!2|--»«» AI2)t)ii °Jofl A1 .H*Jg gr=/S37* SiCK 

fs= i=.sas £JS^ *§a bfiib w$r?i . Eibigsoich 

CHEa^S^ $IE aejAKDISI ^U-.;ae! QIOlEi S! aiOIEISJ. 2HQi@A|(iatencym MSta ^|2| 
#£7^01 Ilia WtjQ'SS E lOIIAip EN?IAI= .^Q. 

E lM er2*^;.'.««I d2(CLK)'Hj IK .^71 LH01IA} .DjEetl^WACd)^ ^ CHEei]^(RA0d)7K 
-'flClSI-jl B«H ij2(tt!C)?i. f 01|X|i«Ai £I^EI= 0|EE1j>:(AO, A2, A4; A6 'Pf *S CHEai^ 
(RADD)OIH. #q dS(5S)2J -S&.-OfiWMAJ 2i^E!^ CHEa^(A1, A3; AS. A7)^ 71 S 0iE31^(!SAD 
D)0|Qh ' . . . 

FES2f WES^ ■ ZW %Sf 01Eeil^(RADD)& 5IS,'-.0I = eB>s(WADD)g flS! 4SS 5! a«l 

.^S. CHEEti^(RADO) AOOfl SjSKM'. «E SI2!(Affltflpj S^f^lH. ?JE Sr2J (AfflJ3)(HI gQsiOl QOIEI 
(QO)^h «£!D. fe ^S OlEaii(BfAOD). AIQij 'SB*K» ^E a£J(AfflLt)OI ST^sFaa S^-QIOlEi 
(01)01 S^SD, 

maAi, m?m m* «E'as.i(Anjii)a 7ia §^ >i^.$ie a°KAwi_i)°i #ssr ni-soa' 

PflSEJ MOD ^^33 See 58Q^KmHS gej i!S(CLK).£l| ^1# #0171 Oia^ SO. 

B feSOi ■d»aWr£ 71021 M ^ .^=3E21 «j- ^71 UiOfA! OflSa gCHI DTt*-*e.W=a 71 
S ^01 gAlM ^£IE^ : *T2S#| dffiSj ^n^f §7iAli ^ SIS^ TSgol- 

= wadi :oiJpjiTOe cm 7i0S| Hrfli^, £2:°j ^ lioflAi misa goii gz* 

51 =^01 gAIOil ^ElE^ ^SJ« gq £!£2| gSf ^Ef^ §7 r AllJ ^ .24= ^1 

*a7i"-7itfii : .Mg sfstt^i "^itr. s sssj « r.tfAinoi.-0Ki 2^ si^, 5^7r ^atioi 
sin, gej ftr-^7iso^7i:a otEao^ai- ^g-oiE«^-ae?5i= ;asi sisou sioiAj ^x^oj 

Hfia.gHg.w ?Hm^ naa'Hg. ^71 ihsfi sssob rHg?.i^ ?h^i n.aa 
a EO'M'aa 39ioi¥§ : ?yi*o.. 

SHU OflSa.'XBOi"^ £71 71 a OiE&||^ E~ ^71 ^fe .OfEa^Oll S&thOl £71 DflS2| gA 3! 
£71 ?H*| EHlEa .g'^ldfl LflUiEli ^SShTlU £71 UflSa £71 ^H^l DflHia 

-£ £7i cidiEig 7ia£.mh. 

mSh DflSEI tf0i¥=..£7| 7IS OjEeil^.SI £7| ^»..lHEZ|ii"2f §^ .£7j Ci|0|E12J 

{§3joi £7i Msa te^i ?h#i mesi mm ^ LFrOi» saim ^hjeies 

£71. 713 OiECO^ 5! £71 OlEQI^r OS- 3^, £71 ^^j .7|S 5S ^2 OlEfiij^Oll CH^Eie 
A|g-ae 27HBJ A1H QilSa IIIOI'W D3§ SGf, 

£71 2 s? AIS. KltlOl .2fe-"2l.a (WEefi^: D39 .H4f» OIEflli< C129 H^g ^blluh 

H, £71 W9R\ M-BS £71-7IS CHEfll^ IH^fiF £71 CHEefl^ 1^011 ^ 
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Qiieei LH*£I Ai£ Qr^ A1H WIS£I S S^l DiEetl±# 7I*I£ 0H2S £ 

71 ?H£l OflSBI 5H-tS| MSEI gOD OiSSD. £7! ?H£I DD2£i M.2J AW lie £7| *HJ2| Al 

£71 EH 3 082 Bl JaiCH^~r £71 ?HSI 0H2EI .MOO Ul§£f£ £7| Ai« [HI 2 El «2|.:0|E»£S LIB 

lh^ 3h^i m-asi cH^ai^ si £7i jh a i oiisai &3011 asaorsife tjoiEPt shots B9*fe s 

£71 EH 3 OflSBI. M0\^~ £71 A1M MSEI £ 5lU§ £71 7IS CMEEfliei ££| CH 

E3l;i<tt £7| 01E2||±ei £*l 0\^\±?l MsL -Mitt 3*. £71 PIQ OlE^Stf £71 S|S Oi 
Bm± £ CHh: *HJ£ £71 0112a OiEftl^S}- £71 ^ OiESI^Oil CHgtlrr £ 

71 Diieei $mm-£P\ ?H£t oiisa s^oui ?is ^mm, £7i 

a» : £7| 7|£i SAIM £4B£!Q. 

£71 EH 3 OflSEI *UCH¥= £71 Ai* DflSHi M5' : 3 SIUS flBHSfe £71 7|£j 012811^3 ££l Oj 

em*2i- £7i 5s- oiEai^sj m\ q\ew±?i ah-s sa*^ s^; .£7i..7iEj :cHEai^'Si £7i 01 

E^^ S HUM £71 ?H£| OflEBl CHE«±2I- £71 ?H3 OllSaj CHE2il^ " CHEEi!^ 

Oil CHSEI^ §^0]£7| DUES! g^0|Al>t!£12 9J*)£|X| 0|S2fliiDj| QigSte §2*01 £ 
7I.M2EI Sm t A1 ^*SSCf. 

£71 71S CHEaii S! £71 -^g OiEa^7hE<= .£71 ?H3 DH2BI 01 Ea-£:2j- gxig9, £71 ?H£i OH 

■wmmx **m woi £7i ouaai s£wat-7i-b §^3i ^saor£7i -fits.s'ars! £ 

,71 7IS.¥^.BAjDi 

£71 EH3 DU2£| *BQ|^= £71 Ai« D«2£i .MB S SfUB flSiafe £71 2ltJ OfEEfl^ £*l 01 
Eai^rSI- £71 CHEa^Hi; £^1 CHEai7K AIS S^?. £71 7I2J GHEMi gj £71 CHE 

•en-iis .s *iu7r£7i ■ oieai oiEai^ai- sxitis, £7i ?h^i ihihei .diEeaiszf g«s oiEai^ai 

CH§t|^ g-^oi £71 9H^1 (HISEI S^QflAi ^£13 Sr^ DIESll^Ol EHSCI^ M^0\ £7| 

oflaai mmwM 4u&0. 

£71 71S OmSO;^ 2 £71 :01Ea^ S^ :£7I 3H#.DiiaE| 01Eai^2f ^mW. £71 9H*i-0ffl 

aa ^oflAi^fi ;.swi.4^siiz £7i;0«ea rn^MM 7ia ssmi ^s@Q r . 

£71 ,7fa GHEOlii: S £71 ^1 01E£ii±7K 2^ £71 0112a 01 EaiM -^^£IAl £71 

oi2a ii s £7i 7is oiEai>i ^ £71 m oiseo^oii tH*#Ei^:Ais :ps xi'H-wsaa s 
mH 712! ^ a"*a ^01 ^tgEiot, £7i ^ s.£7i 7iei v f ^g fAioii -4«aa-. 

£71 QflOlEie BS: CfiOIEI 1(S0R: Single Delta Rate) i£e OlS LflblE.1 i'fi."(dDR:' Double Data Rate) £ 

■£7|..7|#^Mig ^£oih7| $m & SS2J-..a .2-^AIOHOII 2^ EBW&EJY gE\S\0\ = 

2^ 'SIS01l 'SlO|A! «^3H2J Ai« 0123 . QaSS, 2,^ DU2E1 S^S, ?H^I D»SSI' 9U'. 

□aa^g a 9i3;iHisai sioi^g ^ai^LCh. 

?h^i (Hisai Mfi&.d7i zt^sj maQ.flmHi chseidi, ^ssi m\ xm gs^ioi was 

fllPIEW S^971U E^ CHI0IE171 7121SQ.' CI3S^.SS. £71 HSBI M^Oi CHStlffl, 71£| 

Oi=SBi.£E£ CHEaii, ±§2j Cias.-MOI>.j&!£0| -8-Srt(IOI £71 ai«- ansa mi ^GHS^ 
□39 <y 2 ^ S^ftD . 

eh3 (Hiaa -woi-ite 7ia <ys ±~ ais^ £7i ?m wzm*: £7i ^a otEai 

.±S "^^ttKH/.g.q ijSSJ ^71 §^ £71 7IS OlHeB^ £71 CHEa^7|- 

XIOU tD/ef .,£7l CI0IEi2J 71S 3,' §^l =A|Dil ^tHElE^ £71 -«'0i E^ £71 

ass Ha -aratip. 

£71 aaS^K''^ £71 Al« Bi2Sl 8M&0I CH3EI£ ^4^?Hi2J CI39 SISg# ^UIW. £71 
□ 39. S|ggS' A|S SBI51CH "Sfe 7IS OlESfli P39 --ij-t 3! r RS CH£.Efli.".a39 11^ SSE| 
3, £71 AJ« DflSSl f = £71 7|EJ. OfE2U^ P3@'H|^fi| £7| 01E2flA E|3^. SS^Ofl ^ 

£71 Cha 7|#SJ 3MI« iT2?h7| W « »S2|:.W 1 ^AlDOOfl [Q# QIOiEl ^ S^lf 71S 

§Aien ^ts§>e:i> v ag, aa^ sgAKiaoi.sKZ: a^dsisi ^ wi- «r:^ia^'oisa^» 

0IE.eil^7P^^E|Dl> ^^?H°i AiH 0D2HI ^ ^Hlo^ OfESI : S^#; £71 0112 

ai S.S-5M. CH^I^ 0112a ?UISfe .2?* SISSJ GIOIE^ ^ §521 7I2J s^s iAi 

Oil ^^h^- ^SOil 2!CHAI, (a)^ AjsBj e> ^71 £71 713 WESB'*2F: £71 ^ Q\£U±7\ 
2^ S^EJ^AI £71 01231^ S £7| ^§ .01231^ § - CH^'/tMJ^ S^tl^Aie 

BTfii (b)£71 7|S 01Eei|i2h £71 01E2fi±7h 2^ £7| 7|gJ OlEa^ ££l CHEfifl 

±2h£71^S CHEHI^SI £^l :01EQI^7K €S^Aim BBSfe 'STfl, (c)£7l. 7IS CHEfll^SJ £?1 

oiEai^ £7i --oiEai^si ^sToiEa^ -saara-; £7i 7ia oiEeii^af £7i =g oiEei£. 

J\ TH^I MSai 01Eai>r2f SSttXIg SEfSfe .B?fl 2 (d)£7l 7IS:CHEefl^ 9! £71 5^ CH 

ES|a g--0l1±-*HJE £71 ?H=M Dtt'SBLOIEZO^ §^sW ^20, £7I<^§ CHEfll^OH IH'SSIc 
£71 0H2£j S^OUAl 4=tnm3/.£7l ?H^I 0112a M^OflAOlS 4=t!*1~ 

WHO. 

£71 (d) e7S~ ; Cd1)£7| ?H^I Of|2El §^01} ^SE|Of„ ?X~ CflOIEW SE**f£ S^l, (d2). 

£7i ?h^i onaa s^oi xi&aoi a= aoiE^KSfiswi-a^s £7i 55 cHEa^on nisa=- £7i 

ffliaai S^OIIAJ.:S»:g 5W«WB2; £71 01123 @^0ilA1 7|g ^Wl-S B?l., Cd3)£ 
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7T3H'a fflisa %mm 7IS& ddoieim str sa^ scfloie(update) ai?i^ *zm, (d*)#7i m# on a 

El g^Oil «§^IOi 2ie OlOlEi^ °Sof3 #71 CHE^Oil [H#£l^ #71 [HI 23 g^OM 

^wm, #7i ~"H£i osaaiofi astioi ^ mioiEi# ^s^foi eh'seis msei m^oii 

7ISSH5 B"*1l S (d5)#7l ^ CHI2EI S^Oi 7I2J -gars. <**!SKE2, #71 ?H*I MSEI g^Ofl 7ISS! 
UOIEtOII g£l§ 2 niO I M (update) Al?l^ "?H!t!0. 

#7] WIS El OiEai±^ #71 ?H^j (HI2EI S9D1I LH§£|~ #71 AJ« MSEI M«I2* OiEdll^M U 
#71 (c)e (ci)#7| 7IS OIEa± 3! #71 CM=ai± g oHJ7h #71 ?H£l Oil2E| CHE01±^ 

.Eia- #?i ?h^i waei cHsa^ tyHq^fiT'ilsq'-r- #7i:?H*i itiai"r»W*Ar 4*1 

.oil #71 ?H£I 0H2EI CH2a^2> B*|E|*| OIEM£0r CH1£I = gSTS #71 M 2 El M^OflAj ^ 
"&M °' (c2)#7l 712 Oi2£il£ g«, #71 ^-3.01EEj|^7h S£= #71 ?H£l M2EI WE2Bi2l- ^ 
■*IEIS, #7| **H-I 0112EI g^Ofl'AI Dfi2E| 7|gi S 3 "^ 4tt«}0|, 

#71 OUSa g^-Ofl 7I2S mOIEIDfl SSJ- g£= SDH DIM (update)* A|?i^ B*MI1 ^HrgJO. 

#71 ,(by &x± (bi.x#7i 7ia oiEaiej #*i CHEen^.^71 s«.oiaq£2i #*i otaa^.s 
sssa #71 7is waa^a"- wrsar 0iHa^7r.^7i ?h$i waa oiEa±2t wxiEie^ie 

SSm*r B"C (h2)#7l 7|& CHEM± SI #71 CHE 3^ g,0t fttU7K#7| ?H*I "Hi 2 El OtEeu 

isk-aaaa. #7i am cwsa oiEai^ei- a»s oiEai^oii chsei^ .gs^ #71 ?H£i M2a 
wm #71 maa 012^21- ^xitiAi "as oi2Bii^2i> ^xiti^ m^m 4^1 ina-a-s 

'AOO'AI (b3)&7| 71^ .012^^ S ^71 012M^7t 2^ .^71 ?H^I W2EI CHEM 

^2F;^»£I3, . ^71 3H*| QflSSI ^^OflAI ^§ S"^,^t8$H2, ^7| D||2E| g^DilAI 7|Q gsr# ^ 
tS*^ #71 M2EI 7IS&. OlOlEIOfl m* v.SMi S CHOI != (update) Al?l^ " &7I a (M)#7I 

7is::0iEen^ s #7i ^ oiEai^ 2^ . ?h.*i -ws'si che^sf ' a'«.5i-xi.:»ss;-^|-lH0| 

si DA2EI § 4 V 7| 7IEJ :0iEa!^ 2 ^71 SB CH.E20^OII EHSH : =-*I-S;DS A^ M2EI 3^ Oil 

ai 7ig §sr si ^ 4m\^ &nw ^uitfCK 

•^71 ,(a) (al)^7| 7|gj. 01291^ a.-^l-.W OiEEMl^ S :0ihi ^Hi^'-mSia S^S #71 

3ia.*.OI-]E2l^-S #7| OjEai^ § Ol^ BrKH-7S#7| HSEI tMEZfl^ AIM SB 

Cfe.^BTll, (a2)aetS. #7| 7IS OlEeii E^ f #7| Oi2Efl^7>. #71 ?H -I CHI2EI CHEetl^2KU 
»£I3; : #7I ?H^I Dil2a CHEai^S»J : .Sx|-s!'7ia.CHEa^ 2^ %.3 OlEa^ CH§5i= §SM -#7| 
?H^|-M2a ^OflAI ^tSS^ BM.S (a3)S^"i! #71 7IS WEa±" SE^;#7| CHEa^7K #7l 
?H*| Ofl2E|:CH2a^ ^xlEUXl 2££S, .#7l 9H*I. OiSHI. OiEJHI ^21- 7IS 012^ 2 

^§ CHEEfl^Oil CHStl^ SSTh #71 EHI2EI S^OiAj ?U|t^. 

#71 0*1221 MS -LH^ AdS AI" IHI2EI Wt.S mm t\9\ DiEa^l "HI2EI g§ 

S #7| 3H^ OflSa ^m^.§fU2J CHS*a-fe J "2*."*SI23 t"Q. 

#7| ?H4:| Qil2Er gsoj AWi2& if^l" *HJSj. AIM 0fl2E| . AWI^ #7m #' 5511 e*35S 

tjct, • ' 

e.ira.j«- B'Wai s*^#2j s ois -5B -b ws^j ^aioa *sisk«; :'4$s.-«&6i oioUopi mi 
b-.&s^i bj-^t^ 4'aiwm ojiAisf^ g¥ 2S3 m Bm\ y\nE mmm w. 

om, .231 g-5*irt--s/*ii i 3'2i ^Aj&o'i -estia-sw, . s . ese # ; /diti sstJa. 

^ ESOil A-flAlS S^^a |i^¥"lt.L|aiJ!D: 

2 2^ Xi! I gAIWQfl ECIE S*^ LiejiHS M5E0ICK 

2 zm &stms-'m si^(2oo)e ai ih}2ei §^g(sl«i, s» ~ smb Mjs ^ =?uis^ 

DflSEj MB2, MB3, MB4 ) , Di|2Ej: @b§'(NB1. ; Mfg, MB3/ MB4)CHI JCH ^2fe '• MSa Ml 

(CMBi; CHK; CM83, CMfW) "HIJ2EI A0Oi^(2iOj^ ^?bl*0. ■£ 22| g?J £IS(200)e 

M7I- ^EI&ICH M"^ d£2J ^7I12K7IEJ 0|2aA("PAOD)2|- .^S 0"2E8^(RADB)7|- aetSQ. 

DflSEI §S§(MB1. MB2, MB3, MBd)S- A1.^ .^-^e 7hX|I}. 2»H, 9H^| DiiSEI §if(Dtfll. CMB2, 

CHB3; CMB4)2 Ai£ SSitJ' 7ffl3. 2i^°S. . OflSEI 9RS(NB.1 MB2, MB3, MB4)S "i 012 

a-vs«(M)i»^»tt»^--iiiaa-e , *(ooz» 

7IS 0i2Q|^(«ACD) .a ^a '0i2ai^(RADD)^ Z>2t- #^l EHEaiiSF S^ OiEai^S ^BEl.*rCfi. *#^l 

,pi2alii= ^th°j ai« oiisHi m%m s oiESH-fe 7"i.§5^ piEai^oip. 

'b i^s2i 7is sa= xa.oiaa^two^a 1 gh2*hi^(raod)7i- sate -a*. a'biEisi *^s §*^ 

]?> 7IS SSfOj MSEI ?Ht| Qiiea g^Dil -^ U^Oi"^ SAIOfl ^fla^SMI v7l 

ft HOiS—^OICh 

'4, 7IS 0|Eei±(lfADD)2i- OiEai^(RAbO)7F ggoKN §AlDfl -*jU2| Qii2a fi^COSl #01, XU 2 

niiaa mm(wz))B aih Diiaa s^cooe^moiv snb2)od see tionr a^-; aim twaa § 

^(SMB2)0ilA1 CilOIEiej ^'3 ^01 4=t!5IB DII0IE12J 7I2J §^ A1« WI2EI ,SS(SMB2)0il MgBt 
DU2EI ^(CMB2)0ilA1 ^tS£12^ ^OIO; 

^cHs/oiiaei e'4(ffi2)otAi cuoiEn 7ia ^tstis ldoiei^ =g gsfg unaa ^tMB2)on 

CllSdl^ ?im M22I se(CMB2)(HIAH ■*KLK 0121^ SOI *f-£g^ 010192] ■ ^d. 5i. 7I2J 

OlM £1*101, HSa:M(MB2) LH^ei MS. C^- Ai" Oil2EI ,g^^(SMBU SMB2> SMB3 ~. SMB M) BM 

my.-tw DH2ai^i 7^x|•r iwaa :asB./w*i. Maa--«(oe2)2i-.si'USi unaa ^0*1 oisaoio^ 
EE*"-, aim upaa §*^op nioiq \ 7\v-m*w ^ft'-ssjoi ^s'§?£ ^ 
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°12.B£.. n$\ Oiiaa ^m2\ AK3I5S $HJ2J Aj* M3EI g^2]AI01*2f ^OfefQ. 

'oiatr aa oosa now2io)w saiat. ^asci--. to unset ndwziom 7ia oiEai± 

(BAOD) E^ CHEeg^CRADOXHI QilSa g«g(NB1, MB2, MB3," MB4) 5! m\ MEa §6| 

(CMB1, 062, CHB3, CMB4)M C10IE1S =S SWU -0123 S55(MB1, MB2, TO, MB4) a ft* 

OflEa MvffiMBI, CMB2, GMB3, GMB4)£ EflOIEIS ^latTQ. 

3I2J' CHEa±(WA0D)2f- 5*£ OjEa^(RAD0)7l- §2*101, DOS a S3(MB2)g2J i&Ulf£| AiM MSa ^3 
0U1 ^ e^OI .4<ttEfI2 ?H£I MS£| M3(CMB2)0flAI §*}0I £tl2 35; ?H£I HSa .ga 

(cmb2)(hi [io\w\ sen 7is£ioi'ot iroiiaa «cmb2)S m~ onsa ?h-i mis 

4. waa .diEeo^fe ?h^i wsa -Mcoeyoi si&aoi sib u\mv\ saras-aof sioiot^ 

sejtie oi£a^ goiiAj oh^ oisa±t oigoKJi aa oiiaa ..nd^(ziojoi : !n9S ma oiiaa ch 
EEfl-^on s^om, 22S ?h*i iw a a ojaa^sra^a oiE3i^.#si oiaa^ ui-jaao. 

O1Ea^«A0inaK«-O|-=2l^(BA0DpK.Sa*hIl. E£T0!33 7|£j : 0iEai±(tfADD)2f 5 
£ CHEai^(RADD)^E ggfttOt ?H£i OfiSa "M(eME)OII DAI 7IS §*«}| ^EfOIOt ST £57* 
21Q. 0I-.3S, 3H£I DO SBI &3(CHB2>08 S!*. :>IS'H0r2l@ HOIH^ Sfitf'abiaffln OIWW 

ss:^ aoiEiae ?h^i onsa -sb'(cmb2-)Ihi aiaabi sfe eioibb ^istoi waa .wocajsi 
•cHssife.Ai" tHiaa Moo^i-sti-^, D-g.s oie^xwaddwi nisEi£.:aoiEm ?h*i -oiaa 

RACO)tHI CHf El£ M£''Cp'.ZN°J Ai« HflSE! «MOI ZW 0;39 UQ. 

on whm. as(2do)^, 7i'a otaa^ asa bh^coieads* .^g oisai^ cisa 
n^'(ai£ r Ai)?i-..-Ais ^gsjog gaaifflorto: 3Eiii, m« twaa -swiswi; sw^-swa - smb 

QI0IEI3-:S«.E|0ia.-S(-Sn:.. Single Date Rate) 0|-S- DnOEE-l a(DDR: Double-Data :Rate)S £J^ 

EH3 DI'5Si/a'CH^(2tO>?f DflSa §^(«)3F 9H£|.MMaa ^^(CMB2)S MmKZ EIOIEISI.- W:J3! ?\ 
a§.^Sfr §^' £'3 a £ 4f §2i&J0| : *iSQ,' 

2^ as(3do)= ^w-si Am 'waa m«(9^.i':: sm\ smb3 - sub m)§ ^>?di*fe waa ss 
5« 5H^i Diiaa g:^g; ass^.s £H3 nsa'a.ot^xsiDA.^uieia. 

□loiEPf s^a^u si£-w\E\y\ ^iqeiq. □as^ig /z^si oiiaa -b'sqo GHStia, ^is oie 

eU^(TO)) OlE-eil'i(RADD), P29 XflOi £2:(DCLS)0|| gS^Ktt AIM* Dl-Sa M^M 

(SMB1. SHB2; SMB3 - SMB M)§ HIDftHr ^±(DS)^:^tO, 

C^Ai X-fl 2:tfArbi.0| 0HE:-S-3| S|S(300)£| ^sfsj «gs S : 30fl EA|& IHiaa «(MB2)2> Di! 
EH3 .ffliaa Mffl^(3IO)^: 7I£J &m &S(IES)":£E= ^0 fiSI .ti±CRES). ^I£J OiEeil^(tfADD) 

oiEeii^(RADO)^ ^oGi, ^ -se/ s^tie ?is oiEsi^x^A^ah die 

a'^Ottodph-'SiitJ'' xidii it&\. moia°i a =^oi =aim ^aaa#-:?H:*i jboi 

e 2ej 2sj as(20b')2j- bm?m& {&\ tissm^ms ai« miaa lutaei s«2, smb3 - 

5MB «)(« «g£l=-^7H2<.Qaa S|SS(DISA|.).S ^bl*»D. S^£t^ 7IB "01Eai(«MD) ^ Mm 
OiE«|^(RA0D)7r A1S QE 35, ^iS S! OIEEH^ (WD, RADD)OH CHt£l^ A1S OB 2 

?H2i Ais waa g^fedi w ass aoiot OH^OIC*. 

OIP 9loKfl,. •■aSS(DI£A|:)S.AIS @a£]Oi Sit 7|g OiEai PSg : :H^(Qi£A|) SI ^ 

oiEa^ aag- .ilii'CDiEAiistt s^&iu, aim naa.fiKCSMBi. smb2, smbs- smb m)£ 71a oie 

E 4^ DB 3AIWI01I. COS H0IE12J ^# 7IS SAI01I mft'uacH& 

a a 4°j ddOBJiie -flsti^Vfis-^ 'Jwbicf-. 
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,oi-6K t;aHX] a ?m &2tioi cboieisj gs&u 71s gAjoii ^tso^ 23 sis a mi 

9*1, #3 d^ej *J *7| goh ^ o*E2|±ai s S fHE.ail.6-7f Ei^l^XI 7|£] OfEa^S ^ 

§ oineii^ s ou=.smsr gqsicW { fise>a.(4io &n) £'321 7ia aisles) s ^ 2 

fc -^ d2(RES)0il 2»K«'59H - SO. ■ 

W|A1^, 7IS 2^ d£-(ES)7},.S3. dl^OITiU «=jg 2^ ajsCRES)?}. gjj^o, go ?|o, 

0tE£ii±(!HADD)£t ^£ 0iEai£(RADD)7f £J^EI= : MB 7IS flOJ £|2(WES) S 

2^ <m3:(res)2i a^ioi shdi hbs-3'soi 7isj. che^cmosi- « s cHEa^RADopt a»sie 3 

2Jf 201 D, 

EH3 Oijaa «!0i^ (310)5 i?IS a«l £}£(WES)2|- : SjS-flOl -£i!£ftES)B <s£!SKQ, 7IS CHEft^ 
(«M»)2I- Q|Ea^(RAQD)g- 

7I2J MEa^SI- W0IE»:*3KaS f S?5SI3 7I£J QiEa^SI £?] OiEfll^SI- £71 QIEa^SJ 

oiEa^t saswii : -sE*fci-.-{4a©?i) 

?|g. .0iEa^(iADD)U ^§ OIEai^(RADD)^ £J?| Hieofl AfH-'-MSa -g'BB fl3«K£ ■ 'SfiB 7032 
SiQ. [££fAI 71S 01Ea£(«ADO)U ■OlEa^RADD)?!- Se»HS 3X1 7IS OIEa£(WAD0)U 
0iEai^(RADD)2j OiEai^S. eJ^olOI. CHS HS* "MSLB|.'B4B XISq^ KB SetfOv'. 

7ia .cHEai'isi ^ biE«^.:.^s,biEa^£i £m rdiEa^. gat ra. 7iej oi£a;&2i-- 01 

Ea^.71- ?H£I Qliaa 0|£a&2K Bfl&HIB BEfflQ: (430 Bfll ) 

712 '0IEa±<Mi)2|' 4^1 GHEfll^ai- =i 0iEa!^(RAED)2J 0JEa£7h 7IS 6tEa± 

(WD0):a ^fi,0|Ea^CRAOO:)7K&at.KAI« DISSI AlgSHL.SJB £00. 

.ai3-M - aa-aoi*(3i.o)^,?H^'r« : HEi xHEai^g imm sip. ?h^i ehiss ojEa^ ?h^i 

DUSei ^S(CM82)0j| Q|.SS|=.'A|»-. < 0|Sa.MS| 0|Ea*B UEhtfQ. 7IS 0|Ea* : («ADD)7K ?H 

■a miaa -oiEa->s5* §iem ? 7is ?h^i miaa mmwmwM ^mzmot sick ■* " ' 

?is;:0iEa^su- oiE&i woihi'SHJE .^71 m# o*aa : tHEa^sj- -satrtn s^e, ^ 
■m .oiEa^cHi DigEi~;4^i oaea gpofiAi gaw^aKQ, i&\ m\ Maa-.swiAi-.7ia 

M 440 -9-71:5 5 5g SCI^g*CK 7ia 'OIEM^SK §S WEfli^ S Gib ^71 ?H 

^1 onaa oi='ai2i- ; s;a*w«ss, ^7i.?H^i oiiaa g^oii ■ ssaioi si= oidiE0^ £is*ws & 
9*»a.(5io E^l) 

7i a oma±(fflAQD)2F ^ DiEa^(RADD) s oii= sniE ^i:'9N^ wiaa CHEaiiiaj sasw^sfCf 
Si?. EHiea ssfHB2i2i;:sa^am M.aai ,mimai 71a s §t s^i. ^£to;.of 
tn:^ ^i- sioitcF;. -naLf §^tt ai « wiaa wmwM 7is ¥4E : aa^ ^ -aeioi sai w 
soiioig £ SiD. xaehAi ?h^i oisa. m(cmb.2)s ojgofe sioip, 

?h^i ouaa MOi.^s-acH mitm ^^m srsa ^71 ^ DiEeiioi-.EH#si£ f -6r7i 

H5BI.W1HIAI iS §^ S«tf*>a^ &7| -MSa.«plAf-:Pia >%»tCK ; (540- ) 

7i %a §^01 safe aim nssi.aM-Ai 4&g£icH0* g° : ^g..§^oi 

SD. W&M> ^ ■ :0|-Ea^(RAOO)ai EftSEIc -M-Sia -M('«B2)2| -At" QflEa g^Ofl'AI 

4tst^p. nan ?H£i Quasi ss(cmb2)(hi ^kioi'sis mmy\:&ttm a^aas oiiaa s 

^(CMB2)Qil 7|gJ S^g. ^tStLCf,. 

EH3 MSa JilCH^(310)^ :ei3g MCH ^S(3IO)g . EI3S¥(320)S o»7^D.. 3213 CI39^(320) 
LH^2| aSS(DI£AI")5' WCHEai(RADO)0ll*DI8Elfe-CiaS Cl=39' d£(0B)a--ttfl 

sm* cH8i£i=-Ais oiiaa qsstfo; 3212 ais oaasi g«on Tcisa midiEi^ otsq. 

-E 3(HiArNO0Urs MHS S;S(MB2)Dii TcIS^ EH0IH7K S^EI^ SS0ID. 0^ W'SM'SIOIfiJQ: & 

q s.(Q)2i- aei s(0)oi ^asioi sq. 

s£^ a3-iiijaa «ioi^(3to)e ?H^ »ioi ds(eas)g- gr^HM waa a^(KioiA|.V7ia.*»r 
iwaa sm(c«B2)0i THi^i oioiei?!- gggstsas, #7i jh^i miaei s^oa 7ia# oioieidh 

-StJ-SaM aOIOiM(update) •AI&Q ! .:<550:e?1i) OlEHfe SCfiOie^ EH 3 tHiaa ^Oi¥(310)WI 

7H*r maa. mm bs^ols^ esoieoi sssra ^71. ojE&ii^(Hi chs% ^7i diaa 

Elfe 08aa -7IStK^ : (520 E^) 

7IQ §^2f ^S-S.SKJI -gat^ AIM DUaBI MOIIAI ^tSEIGHOt ^ S5{0| 

£|ES, OiE£!l^(RADd)0i) CH§£|£ MfflSSI M^(MB2)^ AiH OfSa M^OflAJ '«t«f ; jg^S ^tStJ" 

QK EH3 DfiSa 3b|£(3'10-)6tA| W$g9= 33101 da;(OCLS)dfl ^tssia. 

D|.aa:tt«£pe2)0l.7q i m/aQIE|-?KSW..C|O|E|O|ES w '.S!^ 3H.*I Diiaa §^(CMB2)01I ^1^1 
01 SHth- CflOIEtg 4«'Knr.WS 'EI0IEI9 08 ESI S#2J DISCIb Al« MSEI MM" 7ia 

'wortrQ. nan, jh^i juioi ^(ccls)chi g^sfa ^i.Msei ^(CMB2)(m 7ia g^^p, 

im Diiaa S=(CMB2j0fl.7IQi!-::tlldlEi(MI .WSflfl aEHIOIE(update) AI2ID.(530 B7l|-)'Sfij2| 2 
aO|,e^ .ojai EH3 OfSei «O|^(310)0i|A| 4=tS£!D. " * ' " 
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□IS* OIOIHSI 7IS .§^2f |g §Sl SAI01I ^tt@Q. A> AIM OflSEI ?H£| OliSa g 

e(CMB2)0ilA1 7IS S^2I ^0 g^OI ^*«£|Hg 7I2J £|E E£]^ SIE E^£!S =/j 

Oil eiDiiOlg S .4= S!Q. EGEMi 7IU 3IE£he!2* «iS f-IHE^O| .^SS 2.10101 g S£S °!5K)1 

ggj aj^oj S0 |^ a xu^oi «7i^ ziwm m%&: ^ 30ia. 

#71 71 S OiHa^ S! #71 £^ OiEEjl± £ sH_K?K#7| ?HSI IHI2EI DlEa^Stt ^xltl^AL #71 71 
&' 0\£R\± #71 CHEfl}£ 2=7t #71 ?H-I Ofl2E| 0iE£t!^2l- ^x|£|^X|§ B&o\0\ ?IS 
STO- oi Eg -^tSt-O . (445 Etfll) 

XB 445 ENjg 2 fis ^5fi|0l £ CH istfch #7 1 7ia CH^eH^ S #71 = s CHEai^ § fiH-Ph 

#71 .?h$i. 0112a CHHai^ Bwae/^i ?r^i msei otEai^ai- ews oiEM^oii.LHSs^ 

1 #7i 413 dueei g^diiAi ^tism, #71 ?h^.ddsei cn^e«^2h fi«si*i oie^^ou chsei 

£ #?l WISSI £5<H1A| gtt£Qr/(6IO£PI) 

^, '^g, CHEtHI>i(RADD)7h tHISEj - CHHM^SK"Sfl£l-j3, 7ISJ O1Eai±(WA0D)7h 3H*|_«aa 012 
H-i2j ttflSi-3Q 'af£3,' ?H£I DflEEl M^(CMB2)0ilAI ^# 4^SS>CK EH3 DflSEI XflOf *(310)£ : 

2 30UA1 GOOUTSS SAIEI01 S!E>. 

m aD Dflaa xooi^(3to)b ass men ^(oasye 'm«ioi -nsa -MCHteMAi 7ia §3-01 

4ttEI£4"fi!Q. 

*CH£, 7IS CHEfll— (WADD)7|: ?H$| Of£S| CHEa^ ^AIEIH, ^§.;OiEa±(RADD)?F 7H£i Bfl2E| 
0|EM^2F 'SflEI-XI S£2S, m\ Maa g^(CMB2)0i|AJ 3ia :MSErM(MB2)"0|AI 

#71 7|£1 DIE2flA 2 #71 01EHI^7r Siiv #71 ^,08221; OJEai^Sh SitlB3. #71 ?H*I Oil 

sEi mmwM svtm, #7i naa,.-MoiAi 7ia ,s^s..4*i*kh, #7i onsa g*ofl 

7IS^ UjOIEiOil Sfe'Sfig SL1!0lH(update). Al^i^;(^0 B^l) 

7I2J :0|Ea^ 3! 4 V 7I 0|Eai^?k : a^ i ^i::3H*i-(H122j OlEa^Sf e»93, 7|gJ S^2K ^a 
g^OI 2^ 3H-*| D1I2EI g§(CMB2)MAI , ^tlEIO10r- i yCfe"2lg HJOItICK Ulil}, 01^^ ISi^ AIM 

33 SUCH dfi.(OCLSJ0|| g&SKfl H5Si..SII(-NB2)S| CH#£I= A|S Q1I2EI . MOflAi -7IS 4=*S 

^ OilSEI «(CHB2)0fl- ^Xl Si&£IOi gi~ OiOI&i^ ^fiS|X| ^ «0|E1?h «"Efc.- EDENd Oia^sa 
1 EH3:0il2E| XI! 01^(310)00 3 □ 01 M Ai^JD. 

XII 420 B^lOfiAi, ;4^7| 7IS CHE2fi^2|^ OiE^^af 4 k 7| OiEay^HJ 4^ CHEEll^h 

XI Sr^2, #71 ?m CHEai^2h'#7| CHE£fl^7^ 291 ?H^t M2EI 0]EEtf>:2f tt-*IH"=Xie .-S&" 

tO: (WO -971). 

#71 7IS OlEai^r SI #71 OjEairb & *H-Vl #71 ?H^I M2EI CH£3ifiT ^x|£j^X|, #71 71 
a 0\BU± S #7I 01E£fl^ 2%7t- #7l ?H^i;Qfi2EI 0iEeil^2h S-*IS!=XI.S 'SQ«'K5I 7IS § 

M 455;E^I#. 2 7# SSfKM § #71 .Tia 01231^ S #71 (WEMi i-.g lHh:"*i- 

U7t #71 ?h^i noaa --.oiEa&st easier &?\ m$\ miaa oiEai^si- s«s :oiEfli^oii ch§ei^ 

#71 ,?H^| DflSa S^OHAi ^ H om,. '#7l ?H»f WI2EI CHESil^^ QxltlAI 1 '0|E2fli2J ^ S 
#71 0fl2E| M^OflAI ^*«.*CI-.(7I0 ^?B) 

^, ^oiEai^(RADO)^ =>i chi sa ojSB^ai- mnsiii,- 7ia oiebiacmd)?!- nsa chesi 

^*JEIXI S£2£, ?H^i X11CH dS(CCLS)W) %&«h01 ?H3 01123 M(CMB2)0||A| .^^ ^ 
£i€h 2^1 EH 3 DU2EI X||O1^(310)^ XHOi '^'■2(XLS)g ^oKfl (H12E| g«(MB2)0!|Al 71 S 

•«OI. ^*SEi2^ IO: 

ots,-:7I£j (HEa^cMm^rw^ oiiaa oiEa^at 'OiEeu^oaoopi- ?h.^i msa 

OlEaiSF SXIEIM S£9, m\ M.a£l.-gja.(Cffi2)MAI 71 S g^l 'W2EI W(MK)0IAI 

WS?» -iMItO. * 

#71 7IS OiEM'^ 5! #71 =g OiEEil^7K 2^. #71 m# OflSEI QIE2fl^2> gt|5U3. #71 ?H=^M M 

2Ei Mbmm H'm #71 -nasi s^mai 7ia .m^m £*»mra, #71 naa nni 

7ia& OlOIEHOil Sf^ SMM aC1lO|M(update).A|?ja.(720 B^l) 

7ia :oiE2ii^ ^' ; #7i R'i oiaaj^ha^ #71 .?h^ iHiaa cHEa^si g3tisig, 7ia e^su ^tt 
gstor 2^ ?h*i ffli2a,&^(eMBe)oaAi.:4sacHOht^ aM-sioito. nyu. oi3»^/§a^ ajh 
mi2a sWoiiAj 71a garm ^s'l^ gAioa ^ a&'3iju ; *si&-df«s s?te*io. 

CaEhAi, ?H^I D52EI Mm.(CMB2)0flAI JSCH t«S(CCLS)(HI. g^f« ^t.CK HailiCI 

.2a-aoi..d£(Dcts)M- seunoi 0112a., «<«b2)2i chssi&.ai" 0112a. #bohai 71a -*a 

*O. SeH 0112a S*(CMB2)0il. ?m$\Q\Ot**i LilOI£17h A1— Oil 2 a §^ Oil ?(a'S 310IHS> ?H 

^ oiissi se(cwe)M--«3fli-flsacH 2i= aoiE^-^ssm moiEoi so-, edew oiath^ 

ft EH3 M2a 73101^(310)01] ■BBOie AI2JE>. 

XH 45OB7«01|A| 5l^tT S-^ #71 71^ .012^ ^ #7| ^§ 01231^ 71- 2= #71 OH2EI 01 
ESI^ S*IEIX1 #71 tfcq El Bfl2EI #71 7ia.01Eai^ ffi ■ #71 GHHEfl^CHI CH 
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^EJ~ A15- Cm M H 09 SEI . B BOB Al 71 S 2 §5,»B 4t^D.(460 B7D> 

oi 2^ ?is oita±(.«ADd) a Q\Btt±(mm)7i ms. as .aim oiaa'sst aisokq 
■ssoo. aiM : ds aih- oiiaa- ."moi ai§&isi£H£ aim wiaa g^dii ehssj=- a-aa si 

3(0|EAI)S OlSSfOI .-CI0IEI2J ^2 gSftl ?ig g^S 4>tftlEJ. 

zj ai!=? nasi; bbb .Q-asw - si^ aaa si^m ^hi^ih .sin, e** ?iei oiEa^ cia 

D HK±21 ^g XHEEfl^ CI39 BH^r^U^S S2IEI0I'- -SS^ DflSEI S30ICHE AIS 
DS AIM WSEI MOIEI3 ^AICHI ^ Si 31 E S^OI 4*9 g 4 SICh 

h 410 ekjihhiai, ^i.?ig: oiEa^ s ^i ^0 oiE^i^ § o^mus* s^tia s^s -»i 

CHEa^ a &7\ CHEifi^ 5 0|E 61LP1 g?\ ?H*I OilSSI OiESU^SJ gJA|&|=: X|g BE**" 

Q.(465 gfr») 

^ onaa oiEEi±aF:swa .?ie oie^ e^ -« biE^cm tmziB smw waa i 

BO||A1-4«-ao:.(470i;E^)'-:0|.-S^ B3 tfS2Tfch53l 5'2h 71B OJEM^(WAGO) -3! ^3 CHEBii£ 
(MOO) § OI^HJSIOI -3KMQ. 

Q\m~ .ra3c-ti£Ei£3t m\ onaa tfaa^si 'b-»ei9 twaa bwiiai CHiisfe b$b ^ 

3, 7i2j 'Oiaefewweroi .e^Eia^ass ..cHEa^(WADD)^ ;?H*i miaa cuEai£2> a«sa 
s '3H^.-miaa s BB(CMB2)oo Jia-s^s ^«6?gi;: "bkh'S. wEao^(nADD)smi -siqcia, *atis 
■j» otEa±(RADD);?h?H£i oiaa oiEai^ ti^Qe th^i oiiaa m^<cmb2)(HI; ".sb- £tB 

4 v 7i ?h*i tmaa 'chem^ uxieiai s,^ ^o. oiEa>: a^-'sw chem^oa '-.e»s£i& ^^m m\ 
oiaa s^oii^i j^pg.i^mn) t 

E 8s d^CCLX^I tf^PK-E "121 ^^(CLK)?i Sf go^g gO|§2?l 

b ar ^ sip. .B.fi i!S(cu<)si ^.p«^aw iV tt3iaL3!pp. 

^^^s -oioioib sasw tift'(icu)si.-?9jBss-?i-9f& 2!0i waaqh. 

3eilk -erBsoi.aie<-gsi:-aB. t B. : -snsiQi ;2i*ra. e soaai ^ ^ aML;**:S5w r -*itr«E bi- 

oj(«L1)3f :,B5Ki ?JE a?J(WL2)01 4!s(CLK)2l *l ^^1 =£KHI WAIOfl oj M0 |g 

& BB'S 2iB2? SS7KKIS|jl..W : ~ti£S| : -&- ^7j- LHM CHEfiil^S^g OiEEiJ^^ & 
:B - : ^r 2**: CH*Kfl ,^g^ ^ SiLh E^ OlOIEf^ 01 G I El |§(SDR: Single Data Rate) 

E= OIS CiOJEi B(COR: Oouble Data Rate)S SEIS S E^ SB.'-BftM S 4 Si 

Ol^iH)Ai£h grOI E3?i S73IA1CH1A< £1?* ^A10fl7K :?HAIEI2Q. CM7IA1 ■ BS«V BOIBOi Af§EIS£LK 

01= era ■ff-fflSB'-isswi .^-^ssmaj a^s ^oiai 2joit»sdiu ^s^s^on -jixia'-s ^ 
s^j wna.>KJ*t?i ;*ioK5i^A^s ass'oma'. aaHs s ^lasotsj e^ej ai^'b xefa 
ois3?ieh -dsb HB;s:.35jL* ; :S ^aiovp^ pfesicfe ss oitHv aoia. raaAiv-'B-irasi-as-tt 

um m\ B m^m m^ m sis- a 1 21 ^# pia.s-^ s:aim on 
ea ^?hhj AiM .Maa aim miaa s^s cisa aiu ^ 

□29 eb.^ih oiiaa m^mou cHEaii crag ;ni^^B oieei^ p-ag 

^01 fflisEi ihf^ oiiaa .-bb-dhai u^chwsaioh ^gsuaft tt^aw d^sj ^sf ^ 
h^b s^WH-is a=-saoi siei:-; ' - 

1 

SSMSIOTAI/ 

^?h^i ajh Duaa i^i§ ^ ^Bio& oiiaa m : 

oiiaa B«taw ? ranis' .3R-ji onaa 

4^1 -7ia oiEdi: Ee. -«ifl otEa^oi §s*jdj ooaa b'*b-b 4 h ^i ?h^i boaa -M^ 
ion ass aoiEiB".:*B»CTy waa a naa-awl h.oieib 

efe eh3 maa sigh^b ^uwii, 
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£71 EH3 MSHI M0\^~, 

491 7I2J OiEM^ tf 491 fi|*.0IEai^2|.^fl,;0IEai7K &S# 2^. 491 U0IE12I SStfy- 
7I£] 491 HS2I-SN £91 MSBI iMW-W* LMrfHTS SAjCHI £t?£iae .J3|CHm= >! 

g SKf S»l SIS. 

*U ItHHI SOW, 

491 7121 CHEeH^ a ^71 0\SB)±?\ -491. 2.^21 7IEJ 3*. ^3 OiEa^M "MEIS 

W 1WHI 2JCHA1, 491 g3* ffl-Sfe, 

AJS KJ5J01 2J*r9IS OiESI^ ifl^2K^S jQiEEJIiir £139 Q.£B ^IfttiL 

4^1 AIM M2E1 gfifs' 

491 7|£| 01E2fl^ P3S M*2I 491 ^ 3 CHE 3 * 039 .IB±M 3351= 2S.fi§2g olH 

s*i as. 

3W4 

» ItMW 240W, 

oiisai lh^°j ms-.-qs A-j^ masi.^aM'-ia s.tttrsi*i oiEea^s ?m= onsa a»£ 4 k 
7i ?H3 Msa rtasi. t\Lm weei ^oa qfsa£ ?if 9££ s*t as, 

«W 5 

Sfl IftKM 21CHAK 491 Djisa M°| .-AiOI*fe 

W\ 8U2J AiH DjiSEI S^oj AiOJ^SK # Sfe 39 tis, 

.aw 6 

a i&on siow. #7i EHn miaa sipi^, 

491 ?H3 CWfiEl WM; CH'telfe 491 Aik - Dfi'2 E| 2| OiE 31.6 M L4EHH^ : 3H*j Di22j OfEE^ 

ai 49i ?h^i wasi s^(Hi:7as-EiCM s^iOioiekp* sas^s 2E$^ waaa-'-»s»te 21 

n.etHM SiCHAi, 491 EH _1 Oil 2 El 

491 aim wig a aaa-5- tiua £01*1= 49i>7ia oie^sj 4*1 oiEai^su 491 m§ chesa 

2| 4>9| 0JEEIl>7f ATS S^'tf 

491 712 t)1Ea]>i&f #71 OiE2i)^ S Ofc cHJ-E £71 JH^M 01153 CHEefl^SJ- 

491 -**a OiEa±01l CH85I.& £71 Qfl£E] M^OilAi e*# S^tM 4=^cH2 49h?HSI DflSBI g^WAl 

49) m& 49i 7ia a% saioi ^a^ai^s-as sk^ *js. 

TI'WOI SOI AT, 491 EH3 (HIHa 

49| A|H.EH|££| S'ofUt-.^o^ 491 7 IS OiESi)^:^ 4^ CHS£ll±2h 491 ^g .OiE£|^ 

49| ?m OtE£i^,?y 491 ^0 OlEai^ £ §^U7K;49j ?H^I DflSei OiE^SU- U£|£iS, 

49i m$\. miea. oiEai^ai- -. CHEai^oii iHgii^ .g^oi 491 ?h^i msei ^oui ^an. 
B«sj« a-s bjEaioii u\m^ 491 iwaei: aaroiAi ^eidl 

49i. 71a oiE£n± 491 ma oiEai±?K.2.% 49i.?h^ oiisa oiEari^ s^iiia, 

491 m\ DflSEI M0|AI : 4a ?.^0I ^£15 4;7I: D«aS| M=OilA| 7|gJ §^01 ^*S£|D), 

49| ^§ a^'-'-a 1 ^7i 7j;ei e^e saioi 4t«£ib 3i:is-sa -*»&.a.st-Wa. 

» -WIOU aCHJH, ^.71 EH U Oil EE] JIICH^, 

491 AJH g^ § 9lUg 491 7lgj CME£fli2| 4^1 CHEai^2> 491 =g CHEOI^ 

2| Q\B^?\ A|S -39, 

491 7IQ OiES!^ SU 491 CH£a4 §.S^7i 491 ?H*I miEEl OfEai^Sf axjQs., 
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#71 m\ 0II5BI XH£MA2KS«S CH^eil ^MHI Di§£l^ S*t0! #71 3H£| MSa MjDt/4 -^tlElIl 

mnsm cHEa±oii chsei^ §^kji #71 ooaa BWM-'i$ttEioi : . 

#71 9|£J C8=a^-a #?KB CHEH*7l #7| 9H=* fHISBI CHcr^x^ gagg, 
#71 5H*I «22i B50BAI =§.i^l 4t, H £IH #71 D0SH1 ' MOD'AI 7iei.gSK)i ❖tKIQL 
#71 712 OIHIiHS! #71 Sr.S DIEai±7f #71 MSBI Qi£HI4£* HiRISRI '»23... 

.#7i *«ita oaaa § #7i 7is cHHai^ s #7i ^a.oiaa^oii chsei^ ais aim o^a 

a B5WAI 7IS S S^OI 

#7i m^,s".#7i 7is ^Aioii atfJrasjs-fre si's. 

1^ 10 

*fl l*KHl 2KHAL #71 c-uoiEm, 

Stftioi'EI sCSOR: Single Data Rate) Oi§ D1GIE1 . s(DDR: Double Data RatejS Err M' 
tie 2t ^92^ 2^ SIS. 

11 

5e> seiejqi 2>^ 2^ SIStHi SJDiAi. 

m^7H2\ aim miaa .bbb# ^m\^ naaVMs ;■■ 
•p,aoiep>-7issi& ?h^i waa 

Sf?f z,K?jsi oiiaa mmw omaoi, 7is otEa^'Ms -■■«* di£ai-&-^s-si'-[lia3^tH dsoii 
smoi #7i aim mas fl«BB*aoiftt£: aag^sg sriss^.^fflHi.Qias^ : 

:?ia iis a=:*s 2^ 71a OiEa*,^ #7i oiaa^a .^sm; <y 

^ ^ ^7i ger.,o.ra S | £ '&?\-?\^Q\£u*&:g?\:&2.wEtt±j} x\w im dudiei 
•21 7ia :s* s -sssoi saioh ^:::aoi ! >jS' i= men dse s> 

4SSfe EH3 DflSBj $OI¥B'?U|d}c.aS «3^,glfegs| s|S, 

#71 AIM DflSEI gSsOD- CHBtj— M^»SJ Pag. -.^SBS ?U|Sfe 5H§ sg^S-ol^^Sj - SIS. 

m?*i 13 

a wqi apiAi^»i aaja-.-asss,. . 

ais MaticH 712 ensas^ ass nn± si <B.-oi£ei : £ cisii m^sf bi&iji, 
££i aim Boaa m^m^, 

14 

.» I1VM SiCHAL 

^71 7IS CH^ai^ S #71 CH^Eil^7h OB 2^, 4^71 7l2i a 1 Oi^ai^Dfl CH^Q- 

a^ 27ii2j aim ousa ss^oi wg* pag tfe 3# list's S^. 2» sis. 

15 

«1 I IP SiOiAl, 

401 oiiea mm ih^si ais Am »aBi. wi : ,^fWs^i .oiEa^«./2ra=. waa 
8 ^7i ?h*i niiaa'a'ssi'mfsi onaa awi igAi^^arn^a- ofe sis. 

"« 11*.M SiOiAi, ^7j ?H*| Qi-SEI &«;jyoiife 

471 aim imaa a^si Awisaf f ;^§ .^g^p 25? sis. 
a SioiAi, .^71 Bin msei Maimh. 

'&7i.W$\ &U3EI .MQI'.dlSEIf ^71 AIH DHaa-.Sg2J--.CHEE1lig LIBLH^ DflSa CHEa^ 

a 4^71 naa ssnw ssaoi .as -'oiofEw-sa&wa sag"-xisete -a 

oh^ SIS. - 
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» Mim 201 Al, £71 BI3-DISS1 MQ\^=, 

#71 AiHDflSa gM:S:*IUS #71 713 OiEQI^Si #SI CHE^fif #71 OjEM^ 

2J 4^ 01EfH!:67J A<£ sojth 

^7i ym oi.eei±si-£Pi =s diEa^ g ch^ shje #?i ?h$i ouaa biHaiiaKsssro s^9 

£71 P59 ^DCH >J2§ gr*3*IOI #71 WO|£a-y)0 CH££I= #71 OflSEI g^CHlAi 4; 

#71 §2* a #71 7IE 5'AIM 2*g SKr sIS. 

1H9M9 

SI I74W| 2»CHAi,.#:>l BiajHISSI #0}^, 

#71 -aim miaa g.<mu#.sa!tfe*#7i 7is diesis #*i otaai£2f #71 ^£ chee± 

#7} 7IS 0)'E2r£ 2 #71 £?i PI-JE&I& 5toH-Pt #71 ?H£] OflHEl CHESTS* , 

#71 w$\.MQ\ v&m ara»ra #71 ?H£i iwsei oiEai^si ssia .ou=ao*oa tw^\~ §s?s\#7i 

■?H*1 WfiSl -OTMAI-^W^,' #71 m£J 731CH 'dSg -Ba'SKM #71 ?H£t QOSa'Ofaai^fitSXIEl 
X) S^S;0|Eea^tHl tH^&lir &3f #7) ,IH|2E| W^QflAj 

#7i 7is aaa^ a» #71. oiEa!±7i- a^ #71 ?h*i iraaa oiEai^ rasas!,. 

#7i?h£1 hcn -.dfi-s %>%t\o\ g?\ mtti mmwM *m-$*m- 4*Jt&, #71 pas ^ch <y 

#71 «S|- a #71 7IS SAiOfi 44»£l£ %m o^ S^IS. 

XI! mm SiCHAi, #71 BI3 01.33 flj&l^fe.; 

#71 AIM OllSa gSM: : S :siLj-# S^sfe #7|. 7IS 0IEii|:£2j #£| CHE #71 OlEa^ 

2j ^ OiEJil^ A|S 

#71 7|gJ OfEfifl^ 51 #7| 5|£ qjEEjte' SSH-K^ #?| ?H£1 OflS'21 OiE2fi£2k ■ SJjEIB! , • 

#71 ?H^i mq\ ti^m mmm #7i ?H£i oasa oisai-isi- sias oiEai^Qji -EHssis-saHl #7i 
sHstoraa i-EsmH^mya. #7t tisa -d^:^ ir«ftioi"^i onea che^su- §«a 

Sr^OIEai^Oil.CHSEie €^ #71 (HIS£I ^QflAj 4*J5K31,. 
^1 7ia titEg|£ 51.. ^7i Ssi piEai^7K S=;^7| IHISa OiEaij^l- ^xlEUS, 

#7i\?h*i. w iisis wmiei.-.»7i73H^ msBi-.:tfm^'W:s>w ^jsm, #7i a^s mo\ ti 
4*71 7ia piEa^ a ^7i iMEai^ a^ 4'7i ^ iwas biEai^ah. skisLixi sss, 

^71 ?3IOi AjSg. 'SrgSK* WSEI.-BA 5 ^7|-7IS CM Eft! ± S ^71 CHE 3) 

AOfl IH§£I^ A1S Q= A1« BilEEl M^DllAi 7|S S,' %@ ^^>g ^5H3|, 

#7| ^g.-SSf IB! '.#7| 7lU SSfS SiMOJ 4tS£i= at i92g ife SS| s|S. 

xii riwi sicHAi ^7i aqiEife. 

MOlEi S(SOR: Single bit « Rite) 015 CilOIEH -aCDDR: Double Oftta Rote)S fflq/a&'M 
3= 215 ^S£f SF= 2^ ae . 

21B^ 5p7Kga£IOi aa.\»«:,tfa2|?sB ^71^21- 7l£j OiEBil^Sf 0iE31^:7h SJei&IDL M 

^ oiaa a*w a* -as?r-aoiEi §^ 71a /gsrs baidii ^s^.^oir-sioi 

Al> 

Caj§^ © ^71 S^. ^71 7rs.0iEe«£2h ^§ CHEei^7h -H^aqsis-w #71 7IS Oi 

ca-^.a 4 k 7l OiEai^ § ■■QlH^#IL|:SI:-ei«3EI^-XIS-:rei6l-£'.93l":i 

(b) ^7| : 7|£i 0|-Ea-£2k£PI.5ft CHEai^7h E=. .^EI3:#7| 7|£i OlEOj^ i+9\ 0l£&*3t 2 

(c) ^7l :7IS CHEEflAOj ^ OiEfi!^ ^71 ^§ CHEa^SJ gfcj 0iE3!^7k S^o^. 471 7IS 

piEM^a #7) ^§ pjE2ji^7i- i.s^ ?h^i oiiaa piEiiiisy- sstwg.sse^ e^i ; a 

(d) #7| 7!£i CHE2i|A5} ^7} OiEffll^ g CHi^ SfU£ ^71 ?H^I WlSa OiEeil^ SSort ^ 
E3/ ^71 .CHESB^Ofl CH§tl^-#7| MSEI gSQUAi ^S- S^a ^71 ?H^1 01123 M 
«MA|--7ia.,S=IS. ^B«te' : &%B'-i>.UI«^2fl ^DES fcfe C80IE1SJ 7IS § 
AIQfl ^Sfe SfS. 
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3^23 

m 22*khi 2101 ai. £7i (d) e-?a^> 

(dt)£7| m\ M2EI HSOfl 731^01 2l£ piOtEOt SSOTIS EM J 

(d2)#7j ?Htl WISE! g-f Oil l\\0\B?\ Smm &7| CHE^Oil CH§EI^ 

#71 iwea g^DiiAi ^ssskq, w?\ n$\ ousei g^tHiAi 7is gsjg b* ; 

(d3)#7i ?H3 (Hiaei ^Ofl 7IS* LHOIEtW ^ gag SC1I Oi £ (update) A|?|£ : 

(d4)#7|. DflaEI g^Dil ^STEIO! -SfcS «0|£l7h SSSiS 271 W OlEdjl^Ofl CH«EI£'«7U0| 
SEI S^OflAj ^3 gSHI 441*112, 4^1 JH*I 0*321 M^M 'WS5I0I 2i~ EJ0IB5 5S*Kfl 

CHS Efe Dliea MN ST 

:(d5)«?i/3H*i.waa-s«Hi. 4*itKa. 3?i.aia.Hsa umm jiss .dhoieim «jt<s 

■'WBHOIS (update) A|?fe EPlg 3tJitfe'2Jg Sfe «0|Et°| SB §^ PIS 

£P«24 

ai'221HM SiCHAI. #71 %\$\ (W2Ei CHEaife, 

i^l^H^I OflSEI mm CHSEIfe /tf7Mt£- 011221 g§2| CHE2||±1 UEHJfe 2w ^S££ Vtffe 
L1IO|Ei°J ftg' 8^'7iQ-'SM--5AIW l ^9«i£-8)S. 

^ 2^0fl ^pjA1, #71 (c)£. 

,Cci>&7i -7is asa^ ^ 4*7i «*g dis^ & 'a\uy}.&U\ :m# miea tHEa^'su- s*i£i9, #7i 

:M9\ M^\ 01 = SXIS .OfEa^til 1CH35I& #7| '?HSi DflHEl M^OilAI ^tloKQ, #7| 

■;»».. ! -MHE|. OiEeHirSf HXISIKI OiEai±(Hl CHS5I = OiSa g=DflA1 9* 

; ' ' ' ...... 

t(&j&9\:dm o\E$\± si #71 fig diEa^f &?\ thsi Msa;atea'£5&' e»sia. #71 ?h 
r^ojiasi M^ojiAf =g =-4WKa>; wf-Dtisei -.gwArafir £tmDL.^7i wasi's 

^0i| :3ias CBOIEIOfl 'SETSSg. QCH 01 ^(update) A!7|^ BflB ^Ul*fe Si '*9£S Sf£ EflOIEt 
,^%5'*.' : «*3I : .'-?I& > SSfg SAIOil :4£(tft£.gtS. 

^^W ; SiCHvM, #7| (b)..S?l£, 

(bi) &7| 7IS OiEa^ . ^I.DiEai^ £91 tHE»^2| CHE2Jj^7|- S^6JX| g 
7I-7IS OiHffll^^ ^71 OiEai^7f 3H"*I" HSEI CHEa^fif tt.«El^n9 ?te*fe*B-5l i • 

(b2)^7| :7IS CHESUi ^ .^7! , Gtft OiSai^ 01^ ,*H_PK Di2E| "0|Ea^2F 

^71 IH^l DOSSI' OiEen^Sh «»B OlEa^Dfl tH^EI^ ' gsfcig ^71 DIISSI'gmiAi ^tS*hB; 

(b3)^7| ; 7IS CHEa^ SI £91 ^§ 0|-£a^ ^71 ?H3- MSfl CHEa^ ^71 ?H 

'i<roiH2r;gwHM- '^oiiii ^7i • naa-moi'Ai 7ia g^s ■*; ^71 msei 

iWIOi MOiaCHl £^ Sag SOIOIECupdate); A|?|^ SJj: ; 9 

"(&')&); 7IS OiEMi Sj ':#7I *S|g- CHEai^:7l- : 2^ ^71 ?H£I DilSEI CHEEfl^Sk ^x!£IAj g/^; 

■«ai v iaWa ooaa m s ^7i -7is otEai^ se ^7i ^g-;oiaa^oa chs£i^ ais d« -mm wa 

,EI M^OtlAi 7ia. 'g^ oj ^ «^ g^e ^ote B?lg. ?Uio^ 3!a ^SHS o\~ OJOlEIHj «a § 

^ 7is w^m «Aioii '^tws.--wa5' 

^SztiW'SlOfAl, ^71 (a) -EfTifc, 

(a!)^7| 7IS OiEa^ 5! ^7! OjEeij^ g 01- S^£!S. S^S ^7| 7|g OjEeil^ 

^71 '^grtHEai ,0 Oiiz oH>7{- .^71 OilSEI .01E£|]±2K HiXIEie^g KTofe B?« J 

■(a2itl'^S ^7| 7IS DlEai^ ^7| 0iEa^7F : ^7| ?H*I DflSEI OlEfli^ ttSJEIS;.- 

•*i oijeEi CHEai^af 7js wsa^ e^ ^g .oiaa^oa ihssis sst^ ^71 ?Hti waEi 

(a3)2J^S ^71 7IS 01E£fl± E^ ^71 mm CHEa^7h : ^ k 7l ?H=M OilSEI 0tEa^2K S*|EJX| :ES»S 
3>: ^7I ,?H^ MSEI CHEMMi fiflEUQ ^ 7ISJ OiEai^ ; E= .OIEM-^HI CHStl^ -I^S' 
^7j DflSEI g^OiAl ^TOte'9W--^bl*fe-2!-e Sfe GI0IE12J e^2f 7|S S^g 

^AliHI 4t«n^ 

^ .22^ 2»0iA|, 
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4PI OilSEJ LH¥H| AiM- M At* DilSa g^B § SSeJ ft(9| CH£dl^ MS5I 

s &?\ ?h*i -ansa siU2j 'nisei *s(hi chs£= as ssss.si^ moiE^ =b: ?i 
fl.s&oi sichai, #71 9h^h nsa U3 ahdi*=, 

491 smej. ajm nra:;wsi AioiH-sreau m ^sas sfe ohoiei2j «=s s*k» pib § 

g?|f 30 

OlOlEi §.(SDR: Single Data Rate) OIS CBOIEV 1<00R: Double Oft U R*te)3 a« : £E£ §^ 

sie si ^sss ciioiEi^: ^-^ ?m "gAior 4fi*tE 
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